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(54) Method for heating glass sheets to be tempered or heat-strengthened 



(57) The invention relates to a method for heatin g 
glass sheets to be tempered or h eat-strenqth ened Tin 
which method glass sheets are heated in a preheating 
furnace (1) by applying a hot-air blast and convection 
heating produced thereby to the opposite s iries «f a glass 
sheet and the preheated gla ss sheet is transferred from 
the preheating furnace (1) into a radiation heating fur- 
nace (2) for heating the glass sheet to a tempering tem- 



perature. During the convection heating of a glass sheet, 
the rotating speed of a hot-air fan (5) is increased while 
adjusting the heating effect of heating resistances ( 6) so 
as to maintain the temperature of blasted air substan- 
tially constant. Thus, the diminishing temperature differ- 
ence between glass and air is compensated for by 
controlling the coefficient of heat transfer. 
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Description 

The present invention relates to a method for heating 
glass sheets to be tempered or heat-strengthened, in 
which method glass sheets are heated in a preheating 
furnace by applying a hot-air blast and convection heat- 
ing produced thereby to the opposite sides of a glass 
sheet and the preheated glass sheet is transferred from 
the preheating furnace into a radiation heating furnace 
for heating the glass sheet to a tempering temperature. 

In such prior Known tempering furnaces, a drawback 
involved in preheating is that the heating efficiency dete- 
riorates as the glass temperature rises. Thus, the pre- 
heating station is not capable of reaching a very high 
temperature or, alternatively, the heating time increases 
unacceptable 

An object of the invention is to improve this type of 
tempering method, such that the preheating can be 
intensified and expedited even though the air tempera- 
ture is maintained substantially constant 

This object is achieved on the basis of the charac- 
terizing features set forth in the annexed claims 1 and 2. 

The invention will now be described in more detail 
by way of an example with reference made to the accom- 
panying drawing, in which 

fig. 1 is a schematic vertical section, showing a 
tempering furnace for implementing a method 
of the invention and 

fig. 2 shows schematically a detail in the preheat- 
ing station of the furnace. 

The furnace comprises a preheating furnace 1 oper- 
ating on the convection heating principle, a radiation 
heating furnace 2, and a cooling station 3 for tempering 
or heat-strengthening. The radiation heating furnace 2 
is provided with resistance elements 10 on either side of 
a roil conveyor or just above a roll conveyor The chilling 
station 3 is provided with nozzle boxes 1 1 above and 
below a roll conveyor. The question may be about the 
tempering or heat-strengthening of flat glass or bent 
glass. 

Above and below a conveyor consisting of rolls 7, 
the preheating furnace 1 includes nozzle boxes 4 which 
are fitted with fans 5 for circulating hot air between the 
furnace interior and nozzles located adjacent to the sur- 
face of a glass sheet The nozzle boxes 4 are provided 
with heating resistances 6 between the fan 5 and nozzle 
orifices. A temperature sensor 12 measuring the air tem- 
perature of furnace 1 uses a control device 13 for regu- 
lating the power received by the resistances 6, such that 
the air temperature in the furnace remains substantially 
constant at a certain set value. The air temperature is 
maintained within a range of 400-500°C. preferably at 
about 460°C. This temperature is about 100°C higher 
than in conventional preheating furnaces operating on 
the convection principle. 



An essential feature in the invention is that the tem- 
perature difference between the glass and the furnace 
air diminishing upon the heating of glass is compensated 
for by controlling the coefficient of heat transfer of con- 
s vection blast. Accord ng to the invention, this control of 
the coefficient of heat transfer is effected by increasing 
the rotating speed of fans 5 includ ed in nozzle boxes 4 
as the glass is heating. The rotating speed may increase 
to about 6-fold during the course of preheating. 
10 The primary reason why the air temperature must 
be maintained constant is to prevent the heat expansion 
of furnace structures. The preheating must not involve at 
any stage too high a coefficient of heat transfer since the 
temperature difference between the core and the surface 
is of glass must be maintained smaller than the tempera- 
ture difference at which the glass breaks. Typically, this 
temperature difference is less than 50°C. A method of 
the invention enables the maintenance of a coefficient of 
heat transfer throughout the preheating process at an 
optimally high level, such that it is not too high at the start 
and ineffectively low at the end. 

An additional advantage gained by the invention is 
that, when preheating coated and reflecting glasses, the 
coefficients of heat transfer for both surfaces can be 
adjusted separately by adjusting separately the rotating 
speeds of hot-air fans blasting to the opposite surfaces 
of the glass so as to produce different coefficients of heat 
transfer for the opposite surfaces of the glass. The 
inverter operation of fan motors 8 controls automatically 
the rise of rotating speed, whereby a controller 9 can be 
used for setting the rotating-speed rising rates adapted 
to various glass thicknesses. 

Claims 

1. A method for heating glass sheets to be tempered 
or heat-strengthened, in which method glass sheets 
are heated in a preheating furnace (1) by applying 
a hot-air blast and convection heating produced 
thereby to the opposite sides of a glass sheet and 
the preheated glass sheet is transferred from the 
preheating furnace (1) into a radiation heating fur- 
nace (2) for heating the glass sheet to a tempering 
temperature, characterized in that, in view of 
adjusting the coefficient of heat transfer for convec- 
tion heating, the rotating speed of a hot-air fan (5) is 
increased for increasing the volume flow of blast as 
the glass temperature rises. 

2. A method for heating glass sheets to be tempered 
or heat-strengthened, in which method glass sheets 
are heated in a preheating furnace (1) by applying 
a hot-air blast and convection heating produced 
thereby to the opposite sides of a glass sheet and 
the preheated glass sheet is transferred from the 
preheating furnace (1) into a radiation heating fur- 
nace (2) for heating the glass sheet to a tempering 
temperature, characterized in that during the con- 
vection heating of a glass sheet the rotating speed 
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of a hot-air fan (5) is increased while adjusting the 
heating effect of heating resistances (6) so as to 
maintain the temperature of blasted air substantially 
constant. 

5 

3. A method as set forth in claim 1 or 2, characterized 
in that the temperature of blasted air is maintained 
within the range of 400 - 500°C, preferably at about 
450°C. 

4. A method as set forth in any of claims 1-3, charac- 
terized in that a fan motor (8) is controlled by means 
of an inverter (9) which is adapted to rise the rotating 
speed according to a preset program depending on 
the glass thickness. 

5. A method as set forth in any of claims 1-3, charac- 
terized in that the rotating speeds of the hot-air fans 
(5) blasting to the opposite glass surfaces are 
adjusted separately for producing, if necessary, drf- 20 
ferent coefficients of heat transfer for the opposite 
glass surfaces. 
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